Interprofessional education (IPE) is designed to provide students from different health sectors with opportunities to work together to enhance future collaboration. The implementation of IPE activities is a current trend in various countries. This review exclusively targets IPE issues involving undergraduate health profession students and highlights various approaches in different regions. A total of 28 articles published in peer-reviewed journals between January 2012 and July 2015 were assessed to determine recent trends in IPE implementation. Nine main strategies were identified: simulation-based education programmes; rotations in rural and community settings; interprofessional training wards; patient-centred case studies; theme-centred workshops; student seminars; student-delivered lectures; health promotion activities; and interactive lectures in a common setting. Many of these institutions had not restricted themselves to a single strategy and supplemented these activities with additional teaching or learning methods. Recommendations gathered from these diverse approaches may assist the development of sustainable strategies for implementing IPE in undergraduate medical curricula.
A n increased life expectancy and incidence of chronic health conditions requiring prolonged follow-up and multiple therapies or treatment approaches characterise the present day patient population. Numerous options for treatment and management, evolving healthcare policies and healthcare organisational structures demanding superior results with limited resources represent existing challenges for healthcare delivery. 1, 2 Hierarchical teams with insufficient experience of interdisciplinary collaboration and a lack of effective communication among healthcare professionals have been reported as possible reasons for the poor quality of care sometimes provided to patients. 3 Hence, it is expected that a more cooperative team approach in the form of interprofessional collaborative practices may overcome these challenges to provide a higher quality of patient care. 1, 2 In most parts of the world, healthcare professionals are trained predominantly in intraprofessional settings, in which educational activities occur only among students within the same profession without inter-Generally, students graduating from traditional training programmes do not possess interprofessional expertise, have unclear role definitions and lack the crucial communication skills needed to collaborate competently with other members of a healthcare team. 3, 5 Unfortunately, this can result in problems in healthcare delivery, the inefficient utilisation of available resources, suboptimal patient care and workplace conflicts. 6 Interprofessional education (IPE) provided during training can overcome these problems by producing a practice-ready workforce. 7 Briefly, IPE trains graduates to be efficient and successful team members with the requisite skills and attitudes needed for problemsolving and good communication and collaboration between various healthcare professionals. 8 In IPE, each profession looks at a topic, problem or case from its own perspective as well as that of other professions. 1, 4 It involves students from two or more related disciplines learning about, from and with each other during their professional training. The aim of IPE is to develop effective collaboration and team behaviours in order to achieve improved health outcomes for patients. 9 Thus, IPE educators and students jointly create a collaborative learning atmosphere both in academic-and work-based settings and before and after qualification. 10 As the responsibility for teaching teamwork and collaboration falls primarily to educators, IPE must be an intentional collaborative effort with the willing participation of faculty members and students from multiple disciplines. 11, 12 In 2006, the World Health Organization (WHO) created the IPE Study Group with the aim of developing a universal plan for ensuring the execution of IPE and collaborative practices globally. 13 The WHO subsequently issued the Framework for Action on Interprofessional Education and Collaborative Practice in 2010.
2 A report from the Interprofessional Education Collaborative in 2011 concluded that, in a continuously evolving healthcare system, future healthcare professionals should be educated and trained in a collaborative manner. 5 Subsequently, accrediting bodies involved in health professional education and training recognised the need for IPE and initiated the process of developing accreditation standards for incorporating IPE in all healthcare-related education programmes such as medicine, nursing, pharmacy, physiotherapy, occupational therapy and social work. 5 Organisations such as the Accreditation of Interprofessional Health Education, the Accreditation Council for Graduate Medical Education, the Institute of Medicine, the Accreditation Council for Pharmacy Education, the Center for the Advancement of Pharmacy Education, the American Dental Education Association, the American Association of Colleges of Nursing and the National League for Nursing issued joint guidelines outlining the necessary competencies required for graduates of accredited programmes to function as members of an interprofessional team. 5 With increased recognition of the value of IPE for interprofessional collaborative practice, the development and implementation of effective IPE practices have become a priority. 12 In the USA, the aforementioned competencies have been outlined to assist with the delivery of IPE within medical education curricula. 5 In Australia, government and independent reports were released which emphasised the inclusion of IPE in health profession training programmes. 14 Furthermore, the governments of Canada and the USA have awarded funding to universities to introduce IPE training for health professional students early in their curricula. 15, 16 Although IPE has attained extensive support-including reinforcement through various government and accreditation bodies-the extent of commitment to IPE principles remains variable. Although IPE is a part of medical school curricula in many countries, including Canada, the USA, the UK and Australia, there is little documentation of IPE initiatives in many developing countries, including those in the Middle East. 1, 17, 18 The main objective of this review was to discuss the various innovative approaches adopted and models developed and/ or pilot-tested to deliver IPE in different parts of the world, exclusively targeting IPE issues involving undergraduate health profession trainees.
Methods
The The following search terms were used in various combinations: "interprofessional education", "undergraduate students", "guidelines", "models", "implementation" and "challenges and barriers". Only publications in which the participants were undergraduate students in health professions (e.g. nursing, medicine, social work, nutrition/dietetics, pharmaceutical sciences, dentistry, occupational therapy and physiotherapy) were included. Articles involving postgraduates, residents, physicians, community pharmacists, nurses or physiotherapists were excluded. In addition, the inclusion criteria required that the article include an educational intervention focusing on the delivery of IPE and an assessment of the effectiveness of this intervention. Full-text original research articles, reviews and editorials were assessed for eligibility. Articles published between January 2012 and July 2015 involving qualitative, quantitative or blended research were included to fill in the gap of existing knowledge. Articles in English and English abstracts of articles published in other languages were focused upon.
The following details were extracted from each article using a data abstraction form: location, innovative approaches developed and utilised for imparting IPE and challenges and guidelines for the implementation of IPE. The abstraction form was pilot-tested and refined through an iterative process before use. Data were extracted by all three researchers and differences, if any, were resolved by consensus. A total of 1,053 articles were identified, of which 978 were excluded due to duplication or irrelevance to the topic and 39 were excluded as the participants were not undergraduate students in health professions. The literature search and article identification procedure is shown in Figure 1 . Information available from the WHO, the Centre for the Advancement of Interprofessional Education in the UK, accreditation guidelines for different health professions and government policy documents were also included.
Results
Among the 36 selected articles published between January 2012 and July 2015, 28 focused on innovative strategies for imparting IPE to undergraduate health professional students [ Table 1 ]. 6, 11, 17, A total of 15 articles originated from the USA, indicating a high interest in IPE programmes in this country. 11, [20] [21] [22] [24] [25] [26] 28, 32, 35, 36, [38] [39] [40] 42 For the rest, three studies each were conducted in the UK and Canada, two in Australia and one each in Sweden, Malaysia, the Philippines, China and Switzerland. 6, 17, 19, 23, 27, [29] [30] [31] 33, 34, 37, 41, 43 Nine main strategies were identified for executing IPE activities: simulation-based education programmes; rotations in rural and community settings; interprofessional training wards; patient-centred case studies; theme-centred workshops; student seminars; student-delivered lectures; health promotion activities; and interactive lectures in a common setting. 6, 11, 17, Many of the institutions implementing IPE had not restricted themselves to one strategy and instead supplemented the aforementioned activities with additional teaching/ learning methods. 6, 24, 26, 42 Figure 1: Flowchart of the process used to identify articles for inclusion in the literature review. Simulation-based education programmes were a major strategy employed in seven studies. 11, 19, 25, 26, 28, 34, 39 This important educational approach offers students the opportunity to apply learned theories and skills in a secure and monitored instructional atmosphere. This technique was imparted through virtual computer programmes, standardised patients, human/patient simulations during home health visits and simulation using manikins in clinical laboratories. In these studies, realistic patient-based scenarios were developed that could be managed only through interprofessional collaboration (IPC). 11, 19, 25, 26, 28, 34, 39 Students were assigned to small interprofessional groups and assumed the role of their respective professions in simulated clinical environments.
CINAHL = Cumulative Index to Nursing and Allied Health Literature; ERIC = Education Resources Information Center; IPE = interprofessional education.

Currently Available Tools and Teaching Strategies for the Interprofessional Education of Students in Health Professions
Six studies pilot-tested the use of IPE modules in elective courses addressing the healthcare needs of underserved and general communities. 6, 17, 20, 24, 29, 42 Not only did this strategy give students the opportunity to work collaboratively, but it also increased their confidence in caring for vulnerable populations and provided insight into the community's resources. In these studies, faculty from multiple disciplines collaborated with various community partners to develop and implement the elective course. Rural communities were found to be an ideal setting for students to experience interprofessional clinical practice and understand its importance. In some Vanier et studies, the faculty and students constructed and conducted IPE activities which addressed the needs of underserved populations such as the elderly, those with human immunodeficiency/acquired immune deficiency syndrome and the homeless. 6, 20, 24, 29, 36, 42 These IPE activities were reported to result in longterm modifications in practices through the development of attitudes, values and competencies necessary to meet the health needs of vulnerable populations. 24 Another IPE strategy utilised was reallife clinical training in an interprofessional training ward in which senior healthcare students from a variety of disciplines worked in supervised teams to manage patients. 27 Structured IPE consisting of patient-centred case studies for student discussion was also practiced in several institutions. 33, 41 Small groups were formed, including a representative from a real work setting so as to maximise potential gain for the students from these interactions. Debates on different approaches to patient care not only highlighted the importance of IPC but also enriched the learning experience. 33, 41 Theme-centred workshops conducted by students working in small interprofessional groups were also reported. 26, 28, 30, 31, 40 These interactive teaching sessions promote critical thinking and effective communication as the students taught each other about various aspects of cases in small-group settings. Additional methods for imparting IPE included interprofessional student seminars, roleplaying and lectures from invited speakers. 31, 41, 43 Lectures delivered by healthcare students to audiences composed of trainees from different disciplines were also utilised for IPE; these were reported to increase their confidence and awareness of future collaborative opportunities. 21, 35, 43 Students also formed interprofessional and collaborative teams in order to take part in community health promotion activities. 22, [36] [37] [38] Combined interactive lectures for students from various health professions also provided opportunities for student interaction and reflection.
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Discussion
The provision of IPE activities during training is crucial to the development of an efficient and effective workforce. It is considered to be an important approach for improving the quality of overall patient care as it encourages interprofessional team-based collaboration among future healthcare professionals. 5, 44 Within a healthcare setting, IPE is recognised as a means of challenging the usual intraprofessional training in order to find new responses to healthcare issues, which include the increasing complexity of care needs and the fragmentation of care provided by different specialties. 45 In this literature review, nine main strategies were identified for executing IPE activities. 6, 11, 17, These diverse educational approaches, when implemented in combination, have the potential to provide a strong base for the interprofessional training of undergraduate healthcare professionals.
l e v e l s o f i n t e r a c t i o n IPE activities provide an opportunity to train healthcare students in a safe environment through observation, hands-on training, team interaction and critical feedback. 27 It is also apparent that IPE modifies the attitudes of prospective healthcare professionals by exposing them to three levels of interactioncommunication, mutual respect/trust and teamwork, thus facilitating the adoption of IPC in healthcare settings. 
Mutual respect and trust
For the learner, participation in IPE activities clarifies their responsibilities while still continuing their education. 47 This approach provides the opportunity for individuals in healthcare disciplines to share their skills and knowledge, thus fostering shared values and a better understanding of their own roles and abilities. IPE increases student awareness of the roles, functions, expertise and services provided by other healthcare professionals. 48 Thus, IPE builds mutual trust and respect between different healthcare specialties, provides students with a better understanding of the roles and limitations of various professions and facilitates team-building. A key strength of IPE is building interprofessional trust between healthcare workers who will work together in the future. 20, 30, 36 Teamwork IPE is reported as a means to enhance flexibility and adaptability, which are important for team-building and maintaining positive working relationships. 17 Students get the opportunity to undertake various roles-including both leader and follower-and contribute effectively as part of a multidisciplinary team, thus producing a practice-ready graduate possessing the appropriate teamwork skills. 47 The ultimate aim in all IPE activities is to learn with and from members of other professions so as to improve both professional attitudes and patient care delivery. Therefore, IPE is regarded as a crucial step in training collaborative practice-ready personnel.
2 IPE activities have been reported to enhance students' thinking and communication regarding collaborative practice, which will eventually improve patient care. 24 i m p l e m e n tat i o n i n t h e c u r r i c u l u m Key concepts for the implementation of IPE in medical undergraduate curriculum include early introduction, utilisation of a variety of settings and scenarios, a variety of different instructional methods and incorporation of IPE into existing courses instead of as an additional separate course. 26 With this in mind, the authors suggest a longitudinal curriculum design including a variety of interprofessional events embedded in practical learning experiences which provide exposure to simple and more complex collaboration activities over time. An IPE curriculum must advocate delivering high-quality patient care using active learning strategies.
11 Stand-alone schools are advised to collaborate with local health institutions and neighbouring universities in conjunction with additional allied health programmes in order to incorporate students from multiple disciplines into their IPE curriculum. 25 Another vital fact to consider while designing IPE activities is that they should be structured with specific learning outcomes in which the interactions between healthcare profession students are purposefully organised and facilitated. 41 For students, reviewing available literature and online resources prior to the IPE session should be encouraged as it could facilitate preparation for what might be expected of them during the session. 25 Facilitated team-based learning sessions and reflection of the students' experiences could also help in identifying profession-related and generic responsibilities, thus assisting students' learning experiences. 49 Other recommendations include the importance of training students to investigate failures in group dynamics through a team-based approach, ensuring reflection of perceived team interactions and designing probing sessions around concepts of successful interprofessional teamwork to direct students towards enhanced understanding of the complexities of collaborative care. 47 
Assessing impact
The impact of various IPE activities on competencies and perceptions/opinions regarding IPC have been assessed in many studies by administering a survey instrument before and after the course and/or an interprofessional objective-structured clinical examination. 12, 26 However, as standardised methods for the assessment of interprofessional competencies are not well established, research and the development of instruments to assess meaningful outcomes of IPE should be encouraged. 41 Subsequent to each IPE experience, the students should also receive formative feedback and reflect on IPC. During the course of the curriculum, multiple experiences of the cyclical process of IPE exercises followed by feedback and reflection would improve and strengthen IPE concepts. 26 Regular feedback could also be used to improve IPE activities. 17 Several studies have revealed that students who participate in IPE experiences demonstrate positive changes in their opinions regarding the advantages of IPC and have enhanced professional self-confidence and a stronger sense of clinical competence. 35, 42 These positive changes have also been identified as being responsible for improved team dynamics and hindering the development of negative stereotypes in health professionals. 41 
Challenges to implementation
Despite formal recommendations supporting IPE, the successful design and implementation of IPE programmes in health profession curricula is limited. The various intricacies involved in conducting IPE exercises may be one of the main reasons for the minimal incorporation of IPE in health professional education at many universities. 6 There is also a need for agreement about crucial learning outcomes for IPE worldwide. More models of best practice are required, as reliable methods to design and deliver IPE in a curriculum do not exist. 26, 27 A lack of standardised assessment instruments are also a barrier as they are needed to facilitate the implementation of IPE. 12 Health profession schools have encountered several difficulties while implementing IPE, such as a lack of facilities, trained personnel, adequate clinical training sites and the necessary IPE resources, as well as space constraints and limited access to other healthcare disciplines. 47 Additionally, institutions can face difficulties in scheduling as students of different professions must be taught in the same setting in order to learn together. 47 Vanderwielen et al. also noted resistance to IPE among faculty members due to the increased workload and a lack of time for the development and implementation of IPE activities within the curriculum. 47 As any successful curricular innovation requires support from all stakeholders, education and training of the IPE facilitators through faculty development programmes will improve the quality of IPE sessions, in addition to reinforcing collective ownership of IPE activities. 26 In addition, the support of senior management is essential for the smooth and widespread incorporation of such activities in health profession education. 50 Analysis of the studies in this review gave inconclusive evidence on the effectiveness of IPE on outcomes, mainly due to the difficulty in measuring these reliably. 6 Most studies only analysed immediate changes in attitudes, knowledge and skills following the intervention and did not provide long-term data on which to base assessments of the efficacy of the interventions and their transferability to clinical practice. 40 Furthermore, the existing literature on IPE was found to be inadequate, with poorly defined outcome validity and/or reliability measures and many studies lacking a control group. This indicates the need for the development and implementation of standard IPE programmes, along with high-quality research to assess the long-term effects of IPE activities. 41 Although IPE initiatives can improve the quality of healthcare personnel, maximum benefits can only be attained with the simultaneous development of interprofessional culture in healthcare settings. However, this appears to be a challenging task as it requires multiple levels of collaborative effort from health professionals and healthcare organisations. 50 The current review has a few limitations. Although the data abstraction form was developed and refined, external experts were not consulted. Furthermore, another limitation was the lack of strict quality assessment for the included articles.
Conclusion
This descriptive qualitative literature review focused on IPE issues involving undergraduate healthcare students and the current approaches and models used to impart IPE worldwide. Nine main strategies were identified for executing IPE activities. The benefits of including IPE within the undergraduate health profession curriculum include enhanced knowledge about the benefits of collaboration, appreciation of the roles of other health professionals and improvement in individual competencies. However, there is an on-going need to evaluate the effectiveness of IPE activities on learning outcomes. Although many challenges exist, recommendations synthesised from diverse approaches are expected to assist in developing sustainable strategies for implementing IPE longitudinally in various healthcare curricula. a c k n o w l e d g e m e n t s
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